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Background 
Ubiquitous support for lifelong learning 
 
“Lifelong learning is like a never ending 
personal revolution”  
@BryanMcGill, Voice of Reason 
 
1.  No support for learning activities across 
locations, devices, and environments.  
2.  Need to link learning activities with 
everyday life activities, physical world 
objects. 
Tabuenca, B., Ternier, S., & Specht, M. (2013) Tabuenca, B., Kalz, M., Börner, D., Ternier, S., & Specht, M. (2014) 
Previous Research 
Where is my time? Identify 
productive learning moments 
Using mobile devices for 
learning in daily spaces 
Receive 
Notification 
Dispatch 
Question 
Provide 
Answer 
Experience Sampling Method 
A classification Framework 
Background 
Literature Review on NFC for learning 
•  Zero Clicks / Natural Interaction 
•  Near Field Communication 
•  Evolution (1st RFID enabled phone (2007) to iPhone 6 (2014)) 
•  Distributing materials, Enriching printed 
materials, P2P between devices, Integration 
social networks, Control lab materials, 
Exams ID cards, activity recognition, 
wearables, logistics … 
Tabuenca, B., Kalz, M., & Specht, M. (2014a). 
Measure 
learning time 
Tabuenca, B., Kalz, M., Specht, M. (2014), Seamless 
support for lifelong learners with mobile and sensor 
technology, In Journal of Immersive Education 
(Accepted) November 2014 
NFC LearnTracker 
Goal definition 
Tabuenca, B., Kalz, M., Specht, M. (2014b) 
NFC LearnTracker 
Perform Learning Activity 
Tabuenca, B., Kalz, M., Specht, M. (2014b) 
NFC LearnTracker 
Monitor learning analytics 
Feedback Cube 
Feedback via ambient learning 
displays 
iBeacons 
Feedback via ambient learning 
displays 
iBeacons 
Feedback via ambient learning 
displays 
Far Near Immediate 
iBeacons 
Feedback via ambient learning 
displays 
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What is JIGSAW? 
Ubiquitous support for lifelong learning 
 
“Lifelong learning is like a never ending 
personal revolution”  
@BryanMcGill, Voice of Reason 
 
1.  No support for learning activities across 
locations, devices, and environments.  
2.  Need to link learning activities with 
everyday life activities, physical world 
objects. 
Stage 1. Groups and roles 
Present Research Question 
Define Roles 
 
10 mins 
Stage 2. Expertise Summit 
Discussion on expertise groups 
 
10 mins 
Stage 3. Define group solution 
10 mins 
Stage 4. Present group solutions 
Research Question 
How can technology support seamless 
learning experiences? 
 
Pilots presented: 
•  SWIFT framework 
•  Presentation trainer 
•  NFC LearnTracker 
•  Feedback Cube 
•  iBeacons 
The 10 Seams 
1. Encompassing formal and informal learning; 
2. Encompassing personalized and social learning; 
3. Across time; 
4. Across locations; 
5. Ubiquitous knowledge access; 
6. Encompassing physical and digital worlds; 
7. Combined use of multiple device types; 
8. Seamless switching between multiple learning tasks;  
9. Knowledge synthesis;  
10. Encompassing multiple pedagogical or learning 
activity models.  
 
A model of Self Regulated Learning 
Cognitive System
External 
Feedback Performance
Tasks
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Knowledge 
& Beliefs
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Knowledge
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Goals Tactics & Strategies Products
Monitoring
Cue 1
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...
A 
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Butler & Wonne (1995) 
Expertise 
Expertise A 
-  Feedback & Awareness expert 
-  Fedback cube, Kinnect 
.  
Expertise B 
- Instructional designer 
- Mobile serious games, NTC tags 
 
Expertise C 
-  Learner 
-  Lifelogging, Goal definition, Monitoring 
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